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^^^8: STEP-NC(STandard for the Exchange of Product model -Numerical 

Controller)^ ^*B3 7]^9l xgigof) o}*fl ^--g-sq^ 

7}^ NC^l ^HH, ISO 14649 7l^S 7>^-^r ^*Kr ^ 

aH ^^HH^ ol^%«ifl ^-#^0.5. tfl^^- ^ 71^* ^.-B-^Vs^- tH}. 
UfSM, €^ NC7> ^-£^0} CAD-CAM-CNC aflSL^ ^iL ^4*> 



s. 1 
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2002/4/25 



£^-4**1 XI <H 7] {STEP-NUMERICAL CONTROLLER} 

<=>H tfltb 3HEi ai^ ofl» M-^^ 

10 : SFP/TPG 12 : ^-f- DB a# 

14 : *1H S.* 

<«> *lH7l(STandard for the Exchange of Product 

model-Numerical Controller, <>l*r STEP-NC^f ^QW] ^r^r 
o> NC^l a^Sj- ^ 7fl«J-sH ^ -ft-^ OSACA, OMAC, ^ 

0SEC ^i=f. ol^- ^-8r 71^ NC^l ^ifl^o] q-^-*Kr 

^^Ai ^uL, ^1^2)- ^ 7>^s}-# ^Sfl a^3f a#^ ^6)] tfltt -M^7> 




1020020014946 2002/4/25 
^d\s\d\ $4. ^aV s(| (ho Ionic manufacturing 

paradigmH e>»« *SH NCCKruth 1994, Suh et al. 1998), CAD, CAPP, CAM, 
CNC(Computer-based Numerical Control), Stfm* 2* ^ NC 

TRUE-CNC(Yamajaki et al. 1997), « S^^J ^*M^» WW *1^ 

^(production cell)^ 7)& 7^4: 7l^V ^(Brouer et al. 1997) ^<=>1 $&. 

< 10 > ^ ^ ^ ^30- n^\7) °J:#^ 3-2-3-, ISO 14649 ^SL» 7R12 

5L *l^iLJL 7}^|- ^*Kr ol^M ^ & 

71^ Ji-fKV*] , M NC7> CAD-CAM-CNC 31*13 ^2- & 

^ ^Pl^| "-MH^-fi: ^l^^-S-Cdesign-to-manuf^- «;>, : ^# 7>^^-7fl 

NC» afl^Hr n ^ ^^r- 
<u> ^- 7 } ^*>7l flfc «■ TM*. STEP-NC<>ll Si^H, 717411: tMI 

^ ^ ^o^l^j 7l^ ^ 5^1* ^*Rr *H ^(control module); cfl^l^ 

ol^ailoli ^<i| ^ S^-fr tiV^^ SFP/TPG S.#(Shop Floor Programming/Tool 
Path Generation module); $ W *«\ S-** W SFP/TPG S.M 
^ ^^Sl^- 7}^.* DB 2.#( common DataBase module)^: 3.1h*rfe ^" 

<12> o]<4 ^ £ *^4Hfe ^^(shop-floor) 7W*\°d tt, olEl 

* ^7^1*1- JL £-§-*Hr 7l#^. 
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<13> 



CNC3 ** *** ** »** **** ^ W ^ ^ 

w „ 7W **« SBMrt «* « W « 

* ^ ^. **• **• « « ^ 

, „ fe «4* •«» 

W» ^* *** *** W " 

*S STEP-NC* ** *« ^ •* *** *** "«« * 

*^(»Ji?B!l5e, 0MM(0n-Machine Measurement))^ - — 

«i* ^ 4 * ***** ** 

*n mm *** ***** ^ 7> * 

„«*,« <om *«* «« * ° m ^ * 5 

^ STEP-NC^- CA»«-CNC fl 
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M 2002/4/25 
1020020014946 " 

^ flfc ISO 13399, * NC 3.^91 ISO 146497> tiM^ WQA. *1 

M STEP-NC^ *H ^h^7}.o1e1^ **H <a«;a ^ » 

fe 7lM . afl^tf. CAD/CAM -Jr^^l *S S^zl^o] 

34., 41 <^<H «*7> *1» CAM^ CNC713 

W rflo^ 7>*W. *1^§ STEP-NC^r *«*fca. 

<H7m J2-^» *7l fl«H 7 H" 7 >^- W * S * 

<15> *|M STEP-NC^ *fcSS«W 71 ^ £# 7fl^ ^^7lSAi , A>^>7> ^ 

7l^P>o^^ ^ #4. *1» *1*H. *H 7 1^ ^SUMO^M*!. Stf, 
71^1)4 «**H=" <^^M^ *fl^51*r, PC #*#**r ^3 *>*3fe 

4 -M^, A>^>7> ^H7]4 ^ 71^1 ^5-^ ^3* ^ a*. £ 

€■ 7]^ S.« ^ <MS, m?}^ ^T 1 ^* ^ 5tl3L, 

3H(plug-and-play) 

< 16 > o 1§ >, o]<% ^ * ^111 *«M t** 

<it> S. l£r ^ ^ofl n^g. *l^g STEP-NC^ <S 41*H» SFP/TPG JZ. 

#(10), DB 2.^(12), g m S.*(14)S tM§€**. 
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1020020014946 ^ 2002/4/25 

<is> H^^l &<H A i, S.#(14)^r (decision making), ^ (execution), 

2.v^ (monitoring)^ *3&. *SH **|tHH 7l^H W tHM* 3" 

<19> o]s\. *H 5.^(14)^ vfl4 ^ (intra-task)* 3r3*Kr ^^^7] (decision 
maker), ^*87] (executor), (monitor) , ^7l (emergency handler), g 

NCK/PLC(Numerical Control Kernel/Programmable Logic Controller)^ ^^^r^ 
(inter-task)* ^^Hfe ^g-S?) (communicator) , %*}7)( Inspector), ^#7] (learner), 
^^^el7l(setup manager)^- «l7r* 7l^-fr *|€*Hr MS. t^^t*. 
< 20 > *)o] a*(U) vflsl ^^^e)7l^ M ^ ^ 7 > 

•f- j-: -71741^1 ^3*1^, °l-8-*H S5.-$-3L(touch 

probe)* M 7]§ $1*1 » §3^. 

*Hr 3 os, "AND-0R 3*8 «"S Sm^^f. ^7H 441 M 

<22> ^7}^ 9\A}^7)5L^*\ jH^Sr ^3-2-3. €«r«H NCR/PLCS. 

^tt^r. ^ 7VS-^ol 1 fl DB H.#(12) tfl^ DB(tool-path DB) 

oj,^ ^-g-sRr ^^S.* 7>*|£H NCK/PLCS. ^^JL, ^ ^«r°l^ ^ ^ 

T^ofl^ ^» NCK/PLC<>]1 ^tt^. A ^7lb *|-M<H* NCK/PLC^l 
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1020020014946 

s ^ ^/^Ooading/un.oading)* 2* ** **** 

1** s*. *M« 7>** "« *** " <<H ** * 

. an** -iM 4M ** *** n * ****** **** * 

db* **w «" ^ *^ 7V *** 

«*« 44, «M 7V*^ »** ** a ^* 4 * 7> * 

«H m 44* **** 7 >* * ^* **** £ * 01 

4 . .14. E 4afc GM» H« « **** ***** * 
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1020020014946 

*H DB^ 7lWS*8tf DB^ «Ua*H *U3*M*. 

<27> tj-#7m ^lS^MI 7>^ *4| ^* <£^l!H 4*3 M**. 

^€ 7>^1^DB^1 ^^4. 

<28> ^J7l- CAD/CAM A]^, **** *H * **** 

***** CAD/CAM *l~i§«IH -MM ^H7l- ^71 DBofl 

<& fe *s ss^li ***M. *W*1£*I4H -M3°l ^> 7 >^ ^< 

^ 7> ^ 94 «^|« ^ *«: *^ ^^ 0l ^ 7> ^ 

SFP/TPG ■ SL«(H»* *<W*T 4*1*1 ^ ^ %± 

S. CAM 71^ STEP-NC -*M3 5L«| 7l« SFP *fl^M| 
<30> o]4 SFP/TPG S.*(l<»* «a^^7l(input manager), *3 4 4 7l(process 
planner), *^^S^7l (tool-path generator), « Al^W^Csimulator^ tM§*4. 

^, SFP/TPG 5L*<10) W WW* 4*£+3 X**U? « CAD ^ 
(STEP AP203)» ifl^ 7}W8Stf* 
, 7HNb 41* **** ** DB £§(12) vfl^ 7>W«** DBofl 

^^^7i- <a^^7is^ 7>^ m **** 7 w 
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1020020014946 ^ 2002/4/25 

°l-8-*M ^€4. <>]» *H7m a]^o] ^a«>4. 

<33> ^^7)3.^ «>o> 7>^-5l}. *t*3 

^ 33. a>o}o} 3333.4 qq^. ^ SS> N CK/PLC^1 ^Sfl 35- 7fW 

3. DEW] ^^r^. NCK/PLC7> NURBS #w r 3 *fl^^- ^ &7l ufl^) , ^33^ 

7]fe 7 r -fr^4i ^£3 upfX) ^rf. 

<34> Al^ol^fe ^^S,^7]S.^ ^€ fflSf 7]~g- ^ofl 

SflolEl^- X\^.o) *]3*h 4^o]i4 .*^*Mj*--^a$N-. ^ 

3^5L7> TII^t}. o]^ %± A^jo]^ ^33 DB^f 7YW$ DB«J| ^ 

<35> ^ DB 5.§(12)£r *1H £.-£(14)4 SFP/TPG S.#(10)^] 439 
^ 4-3.4 4 3-^0] 4. 

<36> olsq. ^ W db 2.#(i2)^- 7H^33# DB, 4?H4« DB, 7>^3 DB, 7 r ^4 

q DB, ^33. DB, £ 34 DBS. ^8^4. 7}^-^^- DB, 7}~§^3 DB, 
DB, g 34 DB^ ^:7l7>(short-term) *W4*l4i4 JL 7] 44^1 DB4 7^44 DBfe 3 
7l?>( long-term) tiH^aflol^olt}. 41 7}^-o] ^-^.s)^ #7]?2 cfM4ti|M^fe- 
4. 
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^^^1020020014946 

_ ^ « « « « w * "* 

_ 7m D B* M ->« ***** 

• WW « «* **** * 
m ***** ****■ »* **** ** 

^ , ** mV: ******** *« «** W ^ 

<43> £ 2^ * *HM STEP N ^ 

_ „ ^os 4*1 » "« W *" 
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<47> 



<48> 



#^ 2002/4/25 
1020020014946 " a r 

<45> SFP X|&*4Hfe. AP 203 s^tt* °^^ 7 ^ 7 >^ 

<46> *^^^7lfe 7yW8«tf4l M*M4i* ^^W. t**l. A 7W 

<L*\A*^W 7}^ 7}^ *d3=, ^ 

ISO 14649 5.^1 e7l§>^ 

7}WS1^ ^ A >-§*^ ^^(workingstep)^ 7>^- tfl«& £ 

WSSfe CNC7> * *W±*<* ^ 

*X|*|*|fe 8^4. 5E«. A}-g-*Hr tfl<& ^ *«■ M-Mfe PSGCProcess 
Graph)*!! ^a> a^-fr ^Xl*t*. 
<49> A>-§.^ fl«W SFP Al^o] ISO 14649 4^ 

*|4, ^ SFP7> AV-g-^ a* W ^} WW E»<* 7^Sj<H^7l 

^ ^ m ^ <^°1 STEP AP CAD *W 

B^7> ^TdlSO 14649 SS^^l^, fl^*^ DNC» M STEP-NCS. i«S 

— €4. 

*!^§ STEP-NC^ ISO 14649 sj-M *H*fca **** *M3*W^ 

4 ^ ISO 14649^ SLsLZL^l ^,H7H1 vfl^ SFHH *H 



<50> ni 



<51> 
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#^ 2002/4/25 



T*3Sfe 7>^- ^ ^S. ^rf. XIXJ. ^71 #*>7> W> 

^«m- f ^ J*£, ^ ^ *>S. ^ o]^- tfJMHfe 7>^- JE^ofl ^ ^S.7> 

<53> ^fll- S.^tt A}olt ^Bj-Ji. Bl^r-i- ^fH^ ^Bllol^ol X\^QT%. SLX\$} 

M^2}7H SS-faf ol-g-^c^ 7l$ ^Hg-J^S. t 6 M *1 

3-34. ^^^"S- PSG^l ^51- Si|A>^7l7> ^oJl ^ 

^-fr ^^^31 ^ ^*37l^r ^^S, DB<=fl ^e^H ^ S. 

^ ^-S-* NCK/PLC3 ^^AS. th§", 7>^ ^ S?d* -£3*]-7| 

<^ 3-§-»H :£#*4. 

iL3S|^ol^ ^^31 <*] ^ Pfl^q^ ^A^jl, 4\*}^7)*\)7)} J£ul*4. 

^Vt^fe- tfl^l ^ ^7> ^ nflT^^ 7l7fl7Hl DB# ^ «&^>J±Jl, 

^ ^^S.^^7H7H tflSfl tf^r ^K^^M" ^i7i^m ^^gS* 

4M§*Hq-3L ^7,1^4. <$7] tflSfl ^ ^3 3.7)$r sj-^ ^4 cf* ^ o^rf. ^ 

^i^M ^« <r ^7Hl7fl ^J£« ^-Sl^, ^71^ *J- 

<a*H»l 4)3.^ .MJ*Hr ^^.» ^r€4. =L ^-91, 51^^71^ ^7^1 
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44 44 44 4* M * **** f *« ^ *<^* *** 

a ^sa^H* W4at 4H44^ *|X|«4. 

5** <«1 **** *** 

*X ««* **** «M*» 4* db^ ***** *W8«* 
res, «|a«H *W *« ***** **** 

^ t v W< DB 4 PSG, WV« DB^ 4 

44 «4. A*«M-M W i,;. 4*4*1 DB* 44*4. =H* ^J*** 9 

iSS * **«*. °1 4=8»1 is 44-1 SF *H ^1 

i,ol £4« «K4, ******* WW ^ *** mm **' * 

«8 35* fi.>flE^ 44. 
«■» ^ E Safe -la. = Sbfe ^a, * ««» STEP - NCS1 

*« 4* 44*! WW 1** saMS * 7W " W 

$ 41- 44>flfe 344. 

["fir's 3 a.41 

<sa> 4W «*« 44 * " 
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n NC^ , ISO 14649 ^±L1- 7) lVo S 0.3. 

W. NC7> ^gr-g-Sl^ CAD-CAM-CNC ^h^^- 
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Q*}: 2002/4/25 

MJTO 1] 

*1^8 STEP-NC«H] 5a°H. 

C,1 ° 1 ^ ^ ayfl* ft*^ SFP/TPG 5L#; g 

W 5L»* ^ SFP/TPG jL*4 o]*8 W§ ^ J 3^ ^ ^ 

I^TO 2] 

a* 7)w w ^ ^ ^ ^ ^^ 7]; 

-a^fe nck; 

W <W7la^B| 4*344. « w 7M1 ^ w pLC . 
tUM* «A| AJM wt ^ ^ ^ ^ ^ m £tlB|w 
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4* #7] ^A>^^7lS. #71 7>^ ^ ^uZf# ^7lS. ^^Hr ^A>7l; 

^71 ^^V7]S^ 7}^ <g-& ^» *^*fca. ^iL» *7l DB 

<2}«- ft 4^^^: ^*Rr f A J7lf 3E.#S>fe *|^| ^-*r*l ^1^71. 

3] 

*8 2 *<fl &<*H, #7l €*S7m 7>^^cl^ ^>7l ^-# DB Ef^l 

^ y^s* 7>7^^i #7] NCK/PLCS. -S V T SL^rO]^ ^ Vft7\& 

*\)*\ ^« ^71 NCK/PLC^l ^^Vfe ^^r ^8-2.5. *>£r i^-^r*l 
^^71. 

*H 2 W 5&°H, ^ 7H1^1 -^a*, 4i7fl JsL^/^i^ 

[^^t 5] 

^ 2 $a<>H, -*7l ^ Jli^ CAD/CAM 3* 
^7>» 3L^m ^-i- *Hr ^-^r*l ^1^7]. 
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*7l sfp/tpg WW CAD ^» 

^ ^o^a. ««*5L. WWW 7>^ 4« ***** **** 

*H ^"71 DB S.*4I *I^Hr •9^*^71; 

W**«7lS** 7>** fl* ***** **** ******* 
***** *A* 7>^ **. *«. * ^» «*W *>1 * 

J§- DB S.*4| *l**fe ^^1^71; 

*7l ^^711^ **€ *» ***** 

*7l DB M4| *|*-*fc ^ $ J . ;• ••'••>••■■ 

^ w *»**7i*** *** ***** «■ *« 7 >* ^ 

A* **** *** ***** **<* ** Wl** WM* 

l W *7i » db ***fe WW aw ^« * H7] 
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[H 3a] 
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[£ 4a] 



TYPE OMMjype - ENUMERATION OF ( 


in^processjnaeasurement, post_process_measurement) ; 


ENDJTYPE ; 




ENTITY OMM 




its_type : 


OMM_type ; 


measurement jpath : 


tool_path ; 


measured_results : 


user_defined_database ; 


desired_tolerance : 


toIeranced_lengm_measure ; 


design_surface : 


advanced_brep_shape_representation ; 


ENDENTITY ; 
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[£ 4b] 



ENTITY monitoring 

ABSTRACT SUPERTYPE OF (monitoring) ; 
ENDJENTITY ; 

TYPE momtoring_sensorJype » ENUMERATION OF ( 

dimensional__sensor, cutting_force_sensor, feed_force_sensor, 
spindle_raotor_sensor, acoustic_emission_sensor) ; 

ENDJTYPE ; 

TYPE monitoringjargetjype - ENUMERATION OF ( 

dimensional_check, tooLwear, tooLbreakage) ; 
END JTYPE ; 

ENTITY tooi_monitormg 

SUBTYPE OF (monitoring) ; 

its_sensor : monitoring_sensorJype ; 

its~target : monitoring^target_type ; 
END3NTITY ; 



[H 4c] 



WIRY adaptive jxwtral 

its_sensor : inaiitoring_sensc*_type ; 

iraxjocque : OPIIQNALKEAL ; 

nm~cuttmg_fcrce : OPXIONALREAL ; 

itsjxxilrd_algqitfrm : : C ^V:^adaptive_cxii^^ 



BNDENHIY; 



FUNCTION odcpttejnntroijdgartihm 



ENDFUNCIION; 
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